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PROBLEM TO BE SOLVED: To obtain a transgenic rice plant or its cell capable of 
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7£ 
3£ 



0£ 
2£ 



[0044] 

[-^JSaf^Jl ] \.VtHA =£'r> y'>m&'£mx?-*i<- 
(GBSS) OcDNAZmXltzhyyXiS 
x-y 74 *0>fEK> 

(1) #4 tGBSS^cDN ACDMM 

: JxiH *g°««35»a»<i . 7i y-a— sdss [ilia 

ttftMW *T9 SZ3 : J—mm-?—3.T)l- j ( 1 9 S 9 

fittfcffctfc. S3 0I-I3 3I] *JB<rVC, £R 
N A (total RNA) WftZMWiLtz. C^RN 

S (MuLV-RT ; Siffig) fcT5-f "C*&#',J 
^dT ( SSit ) fcSrJfllvtanE^RJESrfrSrV*. cD 

yr^tGBSS^cDNAS^iJ (MGG. , 2 2 
S , 240-248, 1991) 'Tff'f >' L 

tPCRIpolymerase chain rea 
ct i on) 7*54 -7— PWAX3MPWAX4 

m^tzPCRzmmifztzz. txoDNAism- 

^rtJ. mt£774 v-P WAX 3Xtf P 
VVAX4^#ififfiie?iJ(i. WT^iiiOtS)!. : 
PWAX3:5' — C TC A A C AAGTGCTT.GG 
TAG A— 3 ' 

PWAX4 : 5' -GGTTCTACATAGTTCG 
CTAG-3' 

[0045] ifflB$*l*:D N ABSfrS:. 7- 
PTZ1 SU (3S#$S) <73Sma I &mz? a->itl 
tz. '&t>iXfz5 7n-y£r>T?X$. KDNAlCOWt, 
MRtOzs— ?zc> XfflJf y h ( B i g D y e Term 
inator CycleSequencing Ki 
t : AB I ft) .&tfg»jDNA>-?X>-th- (AB I 
3 7 7 : AB I tt») £ jfl fiXffiW *>&Jg 

S£E5!l#, 1uie<7)>- ,J r #4 ^ g b s s c D N A 

syi t ^t-it . x>^*gbss jae^p ( r 

Hr. pAFT300k*45L. KTFOllttj WCttffl L 
tz. 

[0046] ( 2 ) 4 *SA175A5 K^ltM 
ft^y-r^^GBSS 4>S£3Hffl rot-^-Cli, 



S 1- V > is y h *KT+ K t ii . 4 *7 ~> 4 ? V) < 
7*f&C0 h 5 > i/ y h^7"f- K&ffll*4 C -b i: U OTt: 
^-T^JilRtcee ot. ^'-r #4 * G B s S <r> h 5 > y h 

[0047] fiftWCrii, H 1 CStTD h a-ilizm 
-?xm&Ltz. i-T. -f+^WJtW (7nt-? 
-St^itil(sT-5r#tf ) Sr^tfr^X 5 K p RWA 1 
11 (Mol. Biol. Evol. . 15. 97S- 
9S7. 1 99S) 2r«ffltcLT. 77-< v-«RP l 
&tf R P 2 £fflv*& P C RSrSSMrfS C t (C «t 0 . -f * 
"74f W ^ >v n*^ byy ; J ••/ b^y'f- K Sr-^tfD N 
ARfrA£»fc. KrSEHttffll ( 1 ) TtlilML 

!t77X; Hp A FT 3 0 OrgSCU. 7°7-fV- 
*f R P 3 &tfR P 4 Sr ffl v> § P C R rUSTf ■?> C t tZ X 
*) , : J*r Ji4 t^G B S Sc7)N*Jg<a|£0— gp^-i-tf D 
NAliitBrit. ^r±J. mier^^f^-RP 1-RP 

4 <F>&i&m!3U . «T« t ii 0 T'$> -5. : 

RP1 : 5" — TGC AGAGATCTTC C AC AG 
C AACAGC-3 ' 

RP2 : 5' — C ATTCCCTTTCCGGTGGC 
GTAC A C G AC G A C - 3 ' 

RP3 : 5' — GTACGCCACCGGAAAGGG 
AATGAACTTG — 3' 

RP4 : 5' — GATGTCCGCGGGCTGCAA 
GGGCTGG— 3 ' 

[0 04 S] f#f>^DNA|Sr>T-AS.t' r DNAlfifitB 

Z/»KL^. i^^T. ftSL/cD NAlfrAM'DNA 
Bt>t- B Sr L . 77^7-^RPl &t K ' RP4*ffl^ 
tl--3>t'tyhPC R 2:^i£ Lfc* 1ul£D N AlfrA 
0>3' 5^3ffifffl| t IfllED N ABt/t" B <50 5 ' 5fcgfJ8£(i. 4± 
3IE?"I : 

5 ' -GTACGCC ACCGGAAAGGGAATG 
- 3 ' 

Wftt4»t. >I^l/3>h't>'HPCR^I, if 
4S LTt: D N Aimi . •< Z-V^i'A 9y> <? Mco byy 
V^7°+ H(C. >'-r^M ^)S?*G B S Sc7)N*JS(PJ 



[0049] lulSl^ 3 hPC RtCi 9f#£>;hX- 
PCRIft5r. ^Bsffl^^-pTZ 1 SUC^D-y 
fcL mi Hp AFT3 0 1 Srf**:. 
HP AFT 3 0 1 *Mig«Bg 1 IISt/SacIIT'~ 

mmm-t&z tiz «t ot#^>n^*-?4 o o b p^dn aw 
n-k, flnenttm ( i > tisu:pAFT3 00* 

«iBamH IRVS a c IITZMflWWft - tt: 
J-'9f»&*L*:tt4 . 4kb<7)DNAffir#k£jiw!iU 7* 
7X; Hp AFT3 0 2 5rf#^ <> Hp AF 

T30 2li, A *>V*r2s-4 ?yj<7&0)h5yi?>y 
7+ H k i?+ ill *|£?AG B S SiO^f* k *r#0. 

[0050] * r ?*is4mz=F ( rot- 

S.tffititSHg^Sr^t?) Sr^^MlfiT^XS HpRWA 

1 1 1 *r . mmmmB s 1 1 i.s.z/b a m h i x'-mmm 

(EL . Bg l HfcoirVCiiSSiWMB) -TiCitCiO 

kbc7)DNABin-*«SL. ^tL*±M»^^-pB 
luescriptKS-h (5*C#$S> OBamHI g|5fji 
£7n— y-ffcU 77X5 HpAFT3 0 32:33tf#L 

. M(C 5t^C^f £>ix/>7-7 X 5 H P A F T 3 0 2 <7)i& 
2k b^Xb a I /Kp n I -DNA|Sr£-£. T4 DN 

IBr7^5HpAFT303^Sma I gfl&iC? a->" 
fLL. rWiKpAFTSOS^Ift. Zcr>7?x$. 
Hp A FT 3 0 8(4. -f^V^-i^fSfs^ro^-? 

^mH?yA7l<7)h7yy7 H"v7"?-H\ 
RT/i-WtfJ ^SkG B S S 
[00 5 1] —2r, K^-k LTJi. 77'n;<7f'J 

Aasjftffifflafflrr^^. $ h p g ah < mni&i^. 

»4*. 3f51 9 3M2 0 3I, 1992^)*K^ 
LXm^t:. ttbh. r7XiKpGAHr«li 
BaraH I RX/H i n dIlIT'X«WKlTLTt#^^^ 
* v v > WttSf£^ Sr-t-tf D N ABWr *r . ±mm^ 
?-pKF3 (^fflJS) OB gl II/H i ndlll^e 
KUESMfAU T7X5KpAFT5^. 7 
7^ SHpAHC27 (TransgenicRe 
s. . 5, 2 13-2 18. 1 996) A 1 ^. H^*o 
■3>cr )= L\L^^y7u^:—?-^ -Xmmii7')V9u-^ 
—emizrr. RVssvJ yi, y 9 -*i<r>9 
r-^tfDNABff^-*. Hindlll/KpnI-DNA 
ISrfrk LTWOBU MgZ73A$ HpAFT5£0H i 
n d II I / K p n I SffftCSiftflLA L . 7* 7^ 5 H P A 
FT14*^. 

[0 0 5 2] M<C. c\CD7z? X 5HpAFT14Sr, £ 
1\ ftJIMRSac ITOTrU. T4DNA-if'J^7- 

«SBg 1 II-CWKL-C»4»*L4ftl 2kb£0DN 
ABWr k . Mz% hixtz /7X5KPAFT308 CDft 
6kb«BamH I/Ec oRV-DNAKftJt (-( *>7 
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S ). 0 0 1 - 2 04 2S4 (P200 1 -9S4 

YvyVy H'S.T^H. S^yA-^^GBSSiO 
^ffcSr^t* ) k *ri£IS L .fcffc. *J§5ffiD H 5 a 

T^'DV^x'J'>A.<Siftfflti^7-7X = HpAF 
T3 1 OSrRftLfc. #<biltr7Ai Hp AFT 3 1 

o nmm.? . m 2 izm^jtz^t . 

[0053] (3)r7X5KpAFT3 10^T/D 

t i/J^yX (Agrobacterium tumef 
ac i e n s ) EHA 1 0 1 < «H**»IB&I^ . 314^, 
I19 3I-I2 0 3I. 1 99 2^) SrJSJfeffllSiBI 
kLTfflnfc. IfneHMCail (2) CU^T*BBTfl! 
ffcL^r^T. 5 H p A F T 3 1 OOr^n/^-fU^ 
A^tfWACtt. 3fI^(EMBO J. . 2. 4 1 
1-418, 19S3) Srfflirtf:. "f . MET;**' 
n.'^f 'J^A • 'W7ryxyxEHA 10 1k. 7° 
7 7. S H P A FT 3 1 0 rlTt&^BIffiD H5at. If 
tffl^^-757, SKpRK20 13 

L . Zmm* L B?S«dSIt!i 1 m 1 KSSS L 

^. 3so*m«JS7Rfr#5// lto, LBm^mmi. 
com-mmizxxvhL. 2 8°cx—m.mmitz. %m 
vrc^u--^uBm.m^mzmmb, mm^c^^ 

Kt^. 2. 5//g/mlfb7t'(7 l J>'.Sy r 2 5//g 
/m 1 i]7-?4 isy^-ktSL Bm^i&mzmJti t ~ 2 8 
XrT3BIS«atU 7*5^5 Hp AFT 3 1 0*^l> 

[00 54] (4) T^n^^y^ffiCt*^ j|a 

^ ^^>m&^mxa±imc7)^m c p i a n t m o 

lecular Biology Reporter, 
15 (1). 16-21. 1997] Ctfcofc. 

- 3 o s-^aa l , igv >t , j^jes i : 5 %o<jas 

ia^B!7- b 0 *2*mmX'3 OftWSMftLX&MLtz. m 

n 6 d H^^ifi^its l . 2 sraoBiBTF-e 3 aisuft 
aeu. *w$i»Lfc.--*. Huis»£^Ji (3) t- 

SUK LtzT7urt7 f 'J^A*. A B ig«ft-C' 2 SrcDUf 
Rfft" 2 B L , i OBWttSr ,10m g/ 1 T-fe H v 
•J >'=f> $r-£3Tf &AAMiSif(C. iBuS(«flb6»(caaW-* 
SKolTSitiC k C i 0 . T^ov n ^ -f >J 

[0055] I^L T^Itne^/WXSrXT-^U X^ •y^o. 
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[00 56] S^W*Xf>W^ v >i*»rtwA 

£T'N 6 D?K«df ttr3SM L . T?utl9 r 'J «7A 
oca L . r/D'(7f 'J Rfc± I tzi])VX~ /Jx 
tzx f- >- ux^ ••/ > i *>-r £ . ifiSta L^?F^<7)±(c*iir 
"C. *#&fe»£N>tift:gfc. 5 OOrag/ 1 ^/L^^v- 
0 > 5.1/5 0 m g, ' 1 /W > >'*-gsflll ITiN 6 

Lfc . 3 mss^mm^k^mx-mm ix ttz/i >vx 

5 0n-$r. 2 5 0mg,' 1 il-^zz. > 'J ySl ( 50rng 
l/m&ZixZ'iX 1 c mfcJLbJML: L7i tCot. 5 0 in g 

-y^^itKHzm.^Ltztz^X'. tm± 

*2 5»S:W*L-,-^rt. 2 lttCO^tTlIr* 
[00 57] 

[ SWJ 1 ] < P C R (c «fc & JBJ?(E8M*tf>BWr> Wl&t 
^ffgitftftj: D5y/Ata^8iHK« 5 0 

msi 1 ). c t a b& caeatasg^ • tmmftmm r * 

t-7-^7/h ( 1 9S9^) mtt^fttt, JS2 5 31 
5 5JC] *r^'TDNA*-ttitJL, DNA?§?E5 
0/z 1 £ffi§gLJt. I^DNAif?J|5^ 1 h77^ v- 
PWA X 1 &.Z/P WAX 2 i: Srfflt >T . TaqDN Art 
OXy — fcf ( 3i§£»J CJ: SPC Rrff^r-)^. & 
fc. Ml£7*7-fV-PWAX l&L ,r PWAX2ii, i-'-V 

S £ £ J& J T'£ S «fc 5 ttSff- L ^75 -r -?-x-$> o , 

€3i2> 

7 $ o— .XiS-a 1 (mg) 



PWAX1 :5' — GAATGC CAAGGTCGCT 
TTCTG-3' 

P WAX 2 : 5' — TGCCGATGA AGC C A AT 
CAAAG-3' 

itz, 3 7ho-;L-t Lt77^ 5 K p A F T 3 1 Or 
fflV^fc. PCRCDitSL ^t«Stt»:t77XSKpA 
F T 3 1 0 i: PI t-«M X^tiifgysV H r^ffi tft * 
[0058] 

mmM2 ] GEWYos - Hfy7>5E{:j:S7$ 

a-Atnmwimm warnum 1 < 4 > -csauae 

Hlciftflc 2 1 8=<7)T 1 ( 1 *) 5 fi ) r. -c 

*ve*i2»#U ^-^O^ar, JfefeigjR (0. 0 
2%3-K, 0. 2%3-M^A)t^eUc. 5r 

&v>> >«7A-^-* (75D-7,*tftS) .hSr.fflv> 

mi&iz 2 omfflw^&cD&gLzm-itzt :o . '. 

1 ll*to^t(i. 75D-Xvttt^i>tf*i; 
HtitftT*-»fc. 4fc. IS101«:o^tli, T 
5 o - x 2- ^ -7 # >: R t Wetc&e $ . 

m-ELiz&&zi\tzi omfttz-o^x i> . sk&m 
mzi±MfcmixiRWiw?*c>titi. x ommiz^ 4©* 

IU. SC. Jrb^iiv»Wfe*ML^6H*i5fiPBT 
[0059] 

[ fFfliM 3 ] C 3 - K ib&mtZ U75D- X?e4» 

( i ) mmr $ o - xmm<wm 

B^m^^^t. TSo-X (Type III. i? 

L . mM*X'3LMzm&%X/m;i-2> Z t izJ: 0 . Wife 
S&coT 5 D-x*tft5If7 S n-xSS^4S2r 

[0060] 

T $ o— X ( m g ) 



0?^ 
1% 
. 5? 
5% 



2 0 00 
1 9 SO 
9 75 
380 



0 
20 
2 5 
20 



[00 6 1 ] ( 2 ) TSO-XfOJti 
OTK-?-<7>afrB^JIIB£^T3- Hit-feffi [Jul i a 
noS (Cereal. Sci. Today, 16. 3 
34-34 0, 1 9 7 1 ) aRSSELfci*)] tj: 
f ) » KrlSHM^J 1(4) -C-^a I tzBMfcWifc 2 1 

Tiif^fl. nrie^ffl^i2 tzts^xitmtom^ft-eLZ 
^Ltztimmmm ( 1 mfc^tz o 4 & > co^t . 



[0062] 0KK»f*ccOT 1 a^r 1 fti . ^cr>t t 

T. 9 5?»x^y-;10. lmlSrjDi^S. lmol 
/ 1 rKiSft^h 'JW0. 9 m 1 . 1 0 0'CT- 1 

O ftWmitz* 3et3Re*5m 1 $:30.t^fS. ^'J b 

dOftffit-d-irt^C. ^*^2 0rn 1(C|1I|S 
L. Wz?t'Mzffi$-?& z t (z X 0 . fflmteJfta^lit^ 

^ t l ^■mm^.mmz^ »t . tht4 
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ixxtmmttm^mmA m < ixr. r n - 1 j - 

r n-4j fcfjrf*) £iW«U£. &«ST'!&l$l 
£T lfl^ffcbOlC, iwieSFWB ( 1 ) "CURL*: 

ESkftstJiDiEU MiHTS D-^tBWl$WU. 

[0063] seatr = D-^asjuawr#»«Eaii 

-rfrtfttfl lml*, fil^lMiftg 0 . lmol/ 
1»»0. 5ml &JD*.T«*1 LfcfiL 3 - m ( 0 . 
2 % 3 - K. 2%3- K# 'J ^iO 0 . 1ml 

(S3) 

&n$mfo n-1 n-2 



5UDU L*r&, IS*t^Slr lOmlt 

IJIimi*:. 2 7*C-C'2 0-ftf£\K£*i£tz'&. M6 2 0 

Lfcfiinpiasa j: 0 . mafla^smiRwr s a - * 

tir 3t£iJ I . 1 ttSfc 0 2 0 m s (C*§jE8i3£ Lfc 

D j li. T = o-*aWJMBS*i$:a»->rt:£ t 
[0064] 



n — ^ 



n-4 



W3 1 0-2 3 
W3 1 0-2 4 
W3 1 0-2 5 
W3 1 0-4 3 



2. 1 

1. 5 

2. 1 
1 . S 

ND 



ND. 
3. 3 

ND 
2. 0 

ND 



1 . 0 
1 . 1 
1- 1 
0. S 
ND 



0. S 
2. 6 

1. S 
0. 1 

ND 



[00 6 5] 

v». ±ti. *WR<?>hy>X ; J3.- *«t, KT1- 

fcrsD-^^ttn. lot. *$tW<r>Y7>* 



[01 ] 7*7X; HpAFTS 1 0<9fllff¥*&R£tt 
[02] mSHpAFTS 1 OfOffiitSr^^t-* 



[02] 
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[01 ] 




(72)3£9I# SB 3M? 

m^i!^Jl[E^MASTi4#l-f- tiae 
^$tr h ivy v 7 V- ■ r-7 S aiS-m?c 

m»«KJHCat*X8TB4.*l# ast 
FJrF*l 

(72) ^HJ^ *£BB fttffi 

JKK«KJUKJ|I«A8TB4#l-t «5S 
tfyy >J- ■ =r9 SU'J-W&i 

Fjffi 

m*aB^jiiEmaxsTB4*i-9- ae* 

FJrfl 



C72)«W« fMl £ 

3lC£SB5!Jl|KJ&ltA8TB4Sl-f 1*3* 

(72) «W* ¥SJ »2. 

JtDfcttJ&fcK* # 2-16-4-312 
(72)3*»t MB #05 

*HE/I I Ilfltiftm&ffilSf 924 - 8 
F^-jU(##) 2B030 AA02 AB03 ADOS AD20 CA17 
CA19 CB02 CD03 CD07 CD09 
CD10 CD13 CD17 CD21 
4B024 AA05 AAOS BA07 BASO CA04 
DA01 EA04 FA02 FA07 FA10 . 
GAIT 

4B065 AASSX AASSY AAS9X AB01 

AC14 BA02 BA25BB37 CA22 
C.A27 CA53 
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